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Specification 

1 . Name of Invention 

Modulation Method Switching Transmission System 

2. Scope of Claims of Patent 

1 . In connection with a modulation switching transmission system in which each of radio stations is equipped 
with modulators and demodulators in accordance with both MQAM Method and 4PSK Method, and which, depending 
on transmission conditions of communication lines, carries out radio transmissions in an intermediate frequency band 
by switching between either of the above-stated methods, 

a modulation method switching transmission system which is characterized by its relay centers provided 
between/among the above-stated radio stations which relay radio transmissions, having only modulators/demodulators 
in accordance with MQAM Method, relaying [radio waves] by implementing modulation/demodulation in accordance 
with MQAM Method using the above-stated modulators/demodulators if radio transmissions are carried out in 
accordance with MQAM Method, and relaying received radio waves in an intermediate frequency band as they are if 
radio transmissions are carried out in accordance with 4PSK Method. 



3. Detailed Description of the Invention 

(Field of [its] Industrial Use) 
[Right Column] 

The present invention relates to a modulation method switching system in which modulation methods are 
switched in digital radio transmission. 
(Conventional Technology) 

Conventional transmission methods include a four-phase phase modulation method (hereinafter referred to as 
4PSK Method) and another method which uses [4PSK Method] and MQAM Method in which modulated waves by a 
4PSK Method are further amplitude-modulated to produce multi-value signals, by switching between [them]. In this 
method, modulators/demodulators in accordance with MQAM Method and those in accordance with4PSK Method are 
provided at all radio stations, and depending on transmission conditions of communication lines, a switch is made to 
either of the methods. That is to say: MQAM Modulation Method transmits information by phase and amplitude, its 
transmission capacity is great but it is susceptible to being affected by such things as noises and [signal strength] level 
fluctuation, so its transmission is [more] difficult; and for this reason, ordinarily transmission is carried out by MQAM 
Method, but if transmission conditions of communication lines deteriorate, [it] is switched to transmission by 4PSK 
Method, thus transmission of only important data is carried out. 

Figure 2 shows the transmission terminal and receiving terminal of a radio station in accordance with such a 
modulation switching system. 
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In Figure 2, in describing the [following], it is assumed that a transmission-terminal data processing unit (TX 
DPU) 21, modulation switch equipment 22, a transmitter (TX) 23, and a transmission-terminal switch controller 27 
comprise the transmission terminal 29 which is a radio station, and that a receiver (RX) 24, a demodulation switch 
equipment 25, a receiving-terminal data processing unit (RX DPU) 26, and a receiving-terminal switch controller 28 
comprise a receiving terminal 30. 

Multiple signals are received in parallel by the transmission-terminal data processing unit 21, which converts 
[the data] into serial data and outputs [it] as such. The modulation switch equipment 22 has a modulator in accordance 
with MQAM Method, a modulator in accordance with 4PSK Method and a switch that switches between these two 
pieces of equipment for use, and selects either modulator based on a control signal 27, outputted by the switch 
controller 27 indicating which modulation method is to be used. The transmitter 23 receives an output from the 
modulation switch equipment 22 and transmits [it] as radio wave. 

The transmitter terminal 30 receives the radio waves outputted by the transmitter 23, and 
[Top Right Column] 

outputs [them] as transmission signals to the demodulation switch equipment 25. The said demodulation switch 
equipment 25 has demodulators in accordance with MQAM Method and 4PSK Method, the same as in the case of 
modulation methods of the modulation switch equipment 22 and a switch that switches between the two pieces of 
equipment for use. The said switch selects either demodulator based on a control signal 28, outputted by the receiving- 
terminal switch controller 28 indicating which demodulation method is to be used. Incidentally, the receiving-terminal 
switch equipment 28 has a function to detect transmission conditions of communication lines, and while ordinarily [it] 
causes transmissions to be carried out in accordance with MQAM Method, if [it] detects deterioration of the 
transmission condition, [it] outputs the control signal 28! that causes transmissions to be carried out in accordance with 
4PSK Method. Also, [it] outputs wirelessly to the transmission-terminal switch control equipment 27 a control signal 
28] which is the same as the control signal 28 h and the transmission-terminal switch control equipment 27 outputs a 
control signal 27, such that a modulation method may be the same as the demodulation method indicated by the 
received control signal 28] . Output by the demodulation switch equipment 25 is converted back to parallel signals by 
the receiving-terminal data processing unit 26. 
[Bottom Left Column] 

Such a switch system of modulation methods naturally needs to be provided placed in a replay relay center between the 
transmission terminal 29 and the receiving terminal 30, as well. 

Figure 3 is a drawing showing a conventional replay relay center. 

Since a modulation/demodulation switch equipment 32 provided between the receiver 31 and the transmitter 
32 which carry out respectively reception and transmission of radio waves has modulator/demodulators both in 
accordance with 4PSK Method and MQA Method and a switch between the two, it carries out 
modulation/demodulation in accordance with a control signal 34 t outputted by the switch control equipment 34. The 
switch control equipment 34 relays the above-stated control signal 28 1 and by outputting a control signal34, which is 
linked in motion to the said control signal 28,, exerts control such that such modulation and demodulation methods as 
are carried out at the transmission terminal 29 and reception terminal 30 may also be carried out at relay centers. 
(Problems intended to be solved by the invention) 

The conventional modulation method switching system described above requires modulators/demodulators in 
accordance with MQAM Method and 4PSK Method to be provided independently at relay centers. The cost of relay 
centers ends up being high. In particular, if transmission is to be carried out over a medium distance, 
[Bottom Right Column] 

since many replay relay centers need to be provided, [the conventional system] has a shortcoming in that a cost of an 
overall system ends up being very high. 

(Means to solve the problem) 

In a modulation switching transmission system in accordance with the present invention: 
its relay centers provided between/among radio stations which relay radio transmissions, have only 
modulators/demodulators in accordance with MQAM Method, relay [radio waves] by implementing 
modulation/demodulation in accordance with MQAM Method using the above-stated modulators/demodulators, if 
radio transmissions are carried out in accordance with MQAM Method, and relay received radio waves in an 
intermediate frequency band as they are, if radio transmissions are carried out in accordance with 4PSK Method. 

(Effect), 

4PSK Method is, as compared with MQAM Method, is stronger [when used] in non-linear transmission lines, 
and in addition, it is also stronger against amplitude and phase distortion, and even if IF (intermediate frequency) relay 
is carried out without replaying at replay relay centers, it can carry out data transmission sufficiently. By taking 
advantage of this fact, removing modulators/demodulators for 4PSK that were used conventionally makes it possible 
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to simplify the structure of replay relay centers, thus lowering the cost of the relay centers. 
(Embodiment) 

Next, an embodiment in accordance with the present invention is described while references are made to 

figures. 

Figure 1 is a diagram that shows a structure of a replay relay center used in the modulation method switching 
transmission systems in accordance with the present invention. 

A replay relay center in the said embodiment is comprised of a receiver 1, IF signal distributor 2, an MQAM 
modulator/demodulator 3, an IF signal switch 4, a transmitter 5, and switch control equipment 6. 

The IF signal distributor 2 distributes an IF signal 2| received by the receiver 1 to the MQAM 
modulator/demodulator 3 and to the IF signal switch 4. In addition to this signal, inputted to the IF signal switch 4 are 
IF signals 3] modulated/demodulated by the MQAM modulator/demodulator 3 and a control signal 6| outputted by the 
switch control equipment 6. [The IF signal switch 4] outputs to the transmitter 5 either of the IF signals 2, and 3] 
pursuant to the control signal 6j. The switch control equipment 6 receives a control signal 28] transmitted by the 
receiver 30, and: 
[Top Right Column] 

if the control signal 28] shows a selection of the MQAM Method, [it] causes the IF signal switch 4 to output an IF 
signal 3 } to the transmitter 5 by means of the control signal 6j; and if the control signal 28 , shows a selection of the 
4PSK Method, [it] causes the IF signal switch 4 to output an IF signal 2, to the transmitter 5. 
(Effect of the invention) 

As described above, if radio transmissions in accordance with 4PSK Method are being carried out, replay 
relay centers relay [the transmissions] without modulation/demodulation. Accordingly, by installing at replay relay 
centers an inexpensive IF distributor and an IF switch instead of expensive modulator/demodulator in accordance with 
4PSK Method, [the present invention] has an effect of making it possible to reduce the cost of relay centers as well as 
that of an overall system. 
4. Simple description of figures 

Figure 1 shows a structure of an embodiment of a replay relay center to be used in a modulation method 
switching transmission system in accordance with the present invention. Figure 2 shows a structure of a radio station 
that implements a modulation method switching transmission system. Figure 3 shows a structure of a conventional 
replay relay center. 
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